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MAXIMUM DISCHARGES AT STREAM- 
MEASUI CEMENT STATIONS
Tliroug! i December 31,1937

By GORDON R. WILIIAMS and LAWRENCE C. CRAWPORD
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fTRODTJCTION

The initial work of this compilation was one of the items of a project
and other hydrologic phenomena under­

taken in November 1935 by the Research and Statistical Division of
.stration for New York City. The project

was sponsored by the Coll sge of Engineering, New York University. 
Technical direction and guidance were furnished by the Geological 
Survey, United States Department of the Interior, and the Soil Con­ 
servation Service, United States Department of Agriculture; the 
Survey furnishing supervisory personnel. The Works Progress Ad­ 
ministration for New York City operated during this project under the 
general direction of V. F. Ridder, administrator. Thorndike Saville, 
Dean of the College of Engineering, New York University, director, 
and G. R. Williams, of the Geological Survey, vice director of the 
project, supervised the research and investigation. Members of the 
staff of the Water Resources Committee of the National Resources 
Committee were helpful in arranging for participation in the project 
by the Geological Survey and the Soil Conservation Service. The 
manuscripts and tabulations relating to these studies became the 
property of the Geological Survey.

The original compilation as prepared in New York City was based 
on published records that were available only through the water year 
1934. Subsequent to the termination of the project a large quantity
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of new flood-flow maxima and information that could be applied to 
previous floods became available as a result of widely extended record- 
breaking floods in the years 1935, 1936, and 1937. Consequently, the 
original report was completely revised and brought up to date. In 
addition to the inclusion of new maxima for existing records, the 
number of items was substantially increased. Many explanatory 
notes not in the original compilation were also added.

The technical staffs of the district offices of the Geological Survey 
examined the data critically and made many revisions, additions, and 
deletions. Many of the district engineers made extensive reviews 
that resulted in the inclusion of hitherto unpublished revisions of 
flood records and redeterminations of drainage areas at discontinued 
gaging stations, the need for which had been shown by further in­ 
formation.

Mr. Williams, supervisor of the work of this compilation since its 
inception, and L. C. Crawford, of the Geological Survey, expanded 
and revised the original compilation. They have contributed out­ 
standingly to the preparation and assembling of this report and assume 
the primary responsibility for the form, completeness, and accuracy 
of the compilation. The work was under the general direction of 
N. C. Grover, chief hydraulic engineer, and E. W. Davenport, chief 
of the Division of Water Utilization, Geological Survey.

SCOPE OF REPORT

It is essential that the design and operation of structures on rivers 
be based on adequate understanding of flood flow. The methods 
used by different engineers for applying available knowledge to this 
problem vary widely and depend much on individual experience. 
Jarvis 1 discusses methods of analyzing flood records and gives for­ 
mulas which have been developed in the past to express in generalized 
form the flood experience available at the time with respect to certain 
areas and subject to other important limiting conditions. The science 
of hydrology is progressing steadily and is continually furnishing new 
tools for the rational analysis of flood potentialities. Similarly, the 
science of meteorology is being developed along lines which contribute 
materially toward determining possible flood flows.

Available flood data, which cover thousands of drainage areas and 
many years of records, are presented in this summary of flood dis­ 
charges. The comprehensive view supplied by such a compilation 
will be useful in providing wisely for flood flows in engineering works 
by the methods alluded to in the preceding paragraph. It cannot be 
too strongly emphasized that the flood potentialities of a region or 
stream may not for a variety of reasons be adequately represented in

i Jarvis, C. S., and others, Floods in the United States, magnitude and frequency: U. S. Geol. Survey 
Water-Supply Paper 771, pp. 32-67,1936.
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the records that have been obtained, and therefore the records must 
be interpreted with appropriate discrimination and judgment.

From time to time there have appeared in engineering literature 
tabulations and compilations of maximum known flood discharges 
for rivers in various parts of the world. Most of those published in 
Government publications, scientific periodicals, and transactions of 
technical societies have listed discharges for outstanding floods, which 
have usually been limited to particular regions. The most compre­ 
hensive compilation available was made by Jarvis.2

Several of the outstanding floods of the past 10 years in the United 
States have exceeded known previous floods. Furthermore, these 
and minor floods have provided opportunity for obtaining high-water 
discharge measurements and other technical data that have been used 
in the more accurate determination of the discharges of former floods. 
Thus, in the last 10 years there has been a great increase in the 
quantity and accuracy of records of flood discharges for rivers in the 
United States.

Obviously, it is impracticable in this compilation to indicate the 
varying degrees of accuracy of such a large number of maxima which 
have been determined over a wide range of conditions, and through 
many years. Moreover, additional information concerning the basic 
data and computations for the determinations of discharge in any 
drainage basin may be obtained in the district office of the Geological 
Survey having supervision of the work in that area.

In preparing this compilation, the first step was to tabulate the 
maximum discharges recorded at all gaging stations, active or dis­ 
continued, which have been or are being maintained by the Geological 
Survey and its cooperating agencies in the various States. Flood 
records for several streams in parts of Canada and Mexico adjacent 
to the United States were tabulated from official reports. Appro­ 
priate acknowledgement of the source is made directly in connection 
with the items affected. In addition the tabulation includes many 
single determinations of flood flows that have appeared in special 
reports on floods. These latter discharges were obtained from 
determinations of the peak flow over dams, through contracted open­ 
ings, or in reaches of natural channels where the slope, area, and other 
conditions were suited to the application of the slope-area method. 
A recent water-supply paper 3 on floods describes these special 
methods, as well as the general method, for determining flood flows.

A compilation that includes the maximum discharges for all records 
contains inevitably many flows that are not high floods and possibly 
would not rank as floods at all, and many flows that do not represent 
natural run-off. The second step in the preparation of the compilation

* Jarvis, C. S., Flood flow characteristics: Am. Soc. Civil Eng. Trans., vol. 89, pp. 985-1032,1926. 
8 The floods of March 1936, pt. 1, New England rivers: TJ. S. Geol. Survey Water-Supply Paper 798, pp. 

70-78,1937.
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is, therefore, the selection of records suitable to the purpose of the 
report.

Certain records, such as those for canals, ditches, springs, and 
completely controlled streams were omitted because of their lack of 
significance. Other records that were maintained only during low- 
water and irrigation seasons and that did not cover the periods of the 
year in which high flows usually occur were omitted as far as possible. 
Further deletions were left to the discretion of the district engineers, 
who made many suggestions for omitting old records known to be 
unreliable or records which, due to breaks in the period of record, 
failed to include high-water periods and were therefore unrepresenta­ 
tive.

However, many maximum discharge records are probably included 
in the compilation which do not represent unusually large flows and 
which are not indicative of the flood-producing potentialities of the 
respective areas. Nevertheless, they are of value in that they give 
the only records of experience that are available at those places and 
on those streams. These data, together with all the other records on 
nearby and similar streams, give a mass of information by which the 
user may arrive at a more reliable appraisal of the flood potentialities 
of any particular stream.

As this compilation lists the maximum known discharges to date, it 
forms a basis of comparison for floods that may occur in the future. 
Also, as the development and regulation of the rivers progress, the 
early and discontinued records will form the only record of natural
conditions.

TABLES

The records given in this report are arranged in 14 tables covering 
areas whose boundaries coincide with those of the areas covered by 
the Geological Survey's 14 annual water-supply papers on the surface 
water supply of the United States. The boundaries of these areas 
also coincide with natural drainage features, as indicated below. 
(See fig. 1.)

Table 1. North Atlantic slope basins (St. John River to York River).
2. South Atlantic slope and eastern Gulf of Mexico Basins (James River 

	to Mississippi River).
3. Ohio River Basin.
4. St. Lawrence River Basin.
5. Hudson Bay and upper Mississippi River Basins.
6. Missouri River Basin.
7. Lower Mississippi River Basin.
8. Western Gulf of Mexico Basins.
9. Colorado River Basin.

10. The Great Basin.
11. Pacific slope basins in California.
12. Pacific slope basins in Washington and upper Columbia River Basin.
13. Snake River Basin.
14. Pacific slope basins in Oregon and lower Columbia River Basin.



TABLES

The stations are arranged in downstream order. The headwater 
stream having the largest drainage area is considered the continua­ 
tion of the main stream regardless of local changes in name. All

stations from the source to the mouth of the main stem of the river 
are presented first, followed by the tributaries in regular order from 
source to mouth. The streams in each tributary basin are listed
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before those of the next basin below. An exception to this rule are 
the tributaries to large lakes, which are presented in order of the 
streams around the rim of the lake.

In the first column in each table is a serial number, for convenient 
reference. A separate series of these numbers is used for each of 
the 14 tables.

The second column gives the stream name and place of determina­ 
tion. Where comparable records have been kept at two or more 
places on the same stream, the records have been combined and 
both place names given. If the name of the place was changed 
during the period of record or if the manner of designating the sta­ 
tion was changed without any material change in location of the 
station, the former name or designation is given in parentheses. 
If the entire record has appeared in reports of an organization other 
than the Geological Survey or has been furnished to the Geological 
Survey by another organization, reference is made from the station 
to the appropriate footnote. If only part of a record has been ob­ 
tained by another organization, reference is made from the column 
affected to the footnote giving the source of information.

The third column gives the drainage area, in square miles, above 
the place where the discharges shown in the succeeding columns 
were determined. If two or more records have been combined, the 
areas at previous locations, if appreciably different, are given in 
footnotes. The drainage-area column has been selected as a suit­ 
able place from which to refer to footnotes on any unusual condi­ 
tions affecting the high-water discharges of the stream, such as 
artificial or natural storage, noncontributing areas, or large diver­ 
sions. The footnotes are of necessity very limited in their scope 
and are only used as a warning that the natural flood-flow character­ 
istics of the particular basin are affected.

Many of the drainage areas of discontinued stations have been 
revised to agree with areas of active stations on the same stream, 
which were determined from more recent maps. In some regions, 
particularly in the State of New York, all the drainage areas at both 
discontinued and active stations have been redetermined and the 
redetermined areas for the discontinued stations are published for the 
first time in this report.

The fourth column lists the period of continuous or practically 
continuous record at active and discontinued stations. This period 
conforms generally to the period of continuous record of discharge 
rather than the historic record of known flood stages. If a record 
was kept for any part of a calendar year that year was entered as 
being part of the period of record. The exact period or any other 
detailed information concerning a record at a regular gaging station
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may usually be found by referring to the annual surface water-supply 
papers and special flood reports of the Geological Survey or the annual 
reports of any other organization which may be referred to as being 
the source of the record.

The fifth column lists the date or dates on which occurred the 
discharges listed in the last four columns. When the maximum 
calendar-day and maximum peak discharges occurred in the same 
flood and only a day or two apart, only one date line is used, but the 
two dates are given. For example, if the maximum calendar-day 
discharge occurred on May 3,1935, and the momentary peak discharge 
occurred on May 1, 1935, the date entry would be May 1, 3, 1935. 
The days are listed in chronological order and not necessarily in the 
order in which the calendar-day and peak discharges occurred. If 
the maximum calendar-day discharge occurred in one flood and the 
momentary peak discharge occurred in another flood, a separate date 
line is used for each entry.

If it is reasonably certain that a higher flood occurred on some 
other date, but the discharges were not determined, reference is made 
from the date column to a footnote giving the date of such higher 
flood. If the maxima given in the table were taken from the records 
of some organization other than the Geological Survey, a reference 
to that organization is usually given from the date column instead of 
from the discharge column.

The sixth to ninth columns list the maximum calendar-day discharge 
and the maximum peak discharge, expressed in second-feet and second- 
feet per square mile. If the two discharges did not occur in the same 
flood and there are, therefore, entries on two lines for the same station, 
as explained above, the calendar-day discharge is always given first.

The discharges in second-feet per square mile are computed from 
the drainage areas given in the third column unless otherwise indicated. 
These computations have been made to three significant figures above 
10 second-feet per square mile. Many base data may not warrant such 
refinement in computation, and an accuracy to this degree is not 
necessarily implied. The determinations of discharge in second-feet 
per square mile may be subject to errors caused by the inclusion of 
noncontributing areas in the total drainage area, by uncertainties in 
locating drainage-area boundaries, by lack of information concerning 
water diverted for irrigation or other use, or by inability to interpret 
the effect of artificial regulation of the flow.

If a definite area was not contributing to the flood because of artifi­ 
cial regulation, the discharge in second-feet per square mile was com­ 
puted from the net or effective area and a footnote so states. The 
discharge in second-feet per square mile was omitted necessarily when
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the drainage area was not known and was omitted intentionally for 
some areas affected to a large extent by storage and diversion.

Calendar-day and peak discharges are not both listed for all sta­ 
tions. There are several reasons why one or the other of these dis­ 
charges is omitted. In many of the early records only daily dis­ 
charges were published, and it was generally impracticable to make 
a study of the original records to determine the corresponding peak 
discharges. However, this has been done for stations where the flood 
was of particular interest, but for floods of less importance no peak 
discharge determination is available.

In general the peak discharges for most records of recent years have 
been obtained from graphs of automatic recording gages or from 
graphs constructed from several gage readings daily. In many early 
records based on only one or two gage readings daily, it should be 
understood that the calendar-day discharge as listed may vary con­ 
siderably from the true mean daily discharge and may for some records 
represent, the peak discharge. At a few stations the peak discharge 
was revised from the original determination on the basis of later 
discharge measurements, but the complete flood record was not recom­ 
puted, and so the maximum calendar-day discharge was omitted.

The peak discharge only is available for miscellaneous determina­ 
tions made with the aid of high-water marks at places where no con­ 
tinuous record has been kept or where a gaging station was destroyed 
by a flood and the high-water marks were the only record available. 
At certain places where a current-meter discharge measurement con­ 
stitutes the maximum known discharge the determination has been 
given for its intrinsic value, although the figure is undoubtedly not the 
maximum. Such entries have been appropriately footnoted.

In 1938 there were notable floods in parts of the country that 
exceeded all previous records. The data for these floods, as well as 
changes and revisions made too late for inclusion in the basic com­ 
pilation, have been incorporated in an appended supplement. (See 
p. 221.) This supplement contains the information necessary to be 
used in connection with the basic compilation to give the maximum 
discharges at stream-gaging stations through September 30, 1938.

The annual surface water reports of the Geological Survey provide 
the broad network upon which this compilation has been based and 
should be consulted for other available published records of flow of. 
the streams discussed in this report. The compilation also covers 
records which are in different stages of progress in respect to ultimate 
publication in the annual surface-water reports. The records of flow 
published here are based on information available from these sources 
at the time of the preparation of this report. Any revisions found 
necessary in the light of further information will be published in 
subsequent water-supply papers.
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SUPPLEMENT INCLUDING ADDITIONS AND CHANGES 
THROUGH SEPTEMBER 30, 1938

By WILLIAM S. EISENLOHE, JR.

The original compilation of maximum discharges, as prepared in 
New York in cooperation with the Works Progress Administration 
and the Department of Agriculture, was based on available records 
through the water year 1934. Subsequently, while that compilation 
was in the process of being checked and reviewed, several great 
floods occurred in 1935, 1936, and 1937. In order to include maximum 
discharges established by these floods, the compilation was extended 
to cover available records through December 31, 1937, as shown in 
the preceding tables and here termed the basic compilation.

With the occurrence in 1938 of the widespread floods of March hi 
southern California, the outstanding hurricane floods of September in 
the Northeastern States, and other record-breaking floods over smaller 
areas, it seemed desirable to supplement the basic compilation with 
the data for these later floods. The basic compilation, and the supple­ 
ment, used together, give the maximum discharges for all gaging 
stations listed, through September 30, 1938.

In the supplementary tables the arrangement of data is the same as 
in the basic compilation. The numbering of the tables in the supple­ 
ment conforms with that of the preceding tables and thus with the 14 
parts of the annual reports on the surface water supply of the United 
States. (See pp. 4-8.) In this manner table 1-A supplements table 
1, table 2-A supplements table 2, etc. In each table the stations are 
arranged in downstream order beginning with the main stem of the 
river and followed by the tributaries in regular order from source to 
mouth. The streams in each tributary basin are listed before those 
of the next basin below. The station number is the same in both the 
supplement and the basic compilation if it appears in both places, 
except stations 373 to 377 in table 1-A, and stations 123 to 125 and 
140 to 142 in table 8-A, where the arrangement supersedes the faulty 
arrangement in tables 1 and 8. Stations that appear only in a sup­ 
plemental table have been given numbers followed by decimals to 
indicate their proper relation to the stations in the basic tables. For 
example in table 4-A, stations 23.05, 23.1, 23.2, 23.3, 23.4, 23.5, 23.6,

151236 40  15 221
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23.7, 23.8, 23.9, and 23.95 are geographically between stations 23 and 
24 of table 4.

In the supplemental tables, complete data as specified by the head­ 
ings are given for each station, including appropriate footnotes. 
Thus for stations listed in both places the entry in the supplemental 
table completely supersedes the one in the basic compilation. The 
omission of footnotes previously given means that they no longer 
apply. Most of the entries in the supplement are included here because 
new maximum calendar day or peak discharges occurred during the 
period January 1 to September 30, 1938. Some items, however, have 
been entered to show revised data that were made available too late 
to be included in the basic compilation and to show changes in names 
of gaging stations and periods of record since December 31, 1937. 
No entries have been made to show only a change from 1937 to 1938 
in the ending of the period of record. For all stations in the basic 
tables having a period of record ending in 1937 and for which there is 
no entry in the supplemental table, the maxima were unchanged 
during 1938. Stations discontinued in 1937 are shown by an appro­ 
priate entry to be inactive during 1938.

For more detailed information concerning any of the items in this 
report, the user is again referred to the annual surface-water reports 
of the Geological Survey. Those reports will show any future revi­ 
sions of data contained in this report, as well as new maxima as they 
may occur.

This supplement has been prepared under the general direction of 
G. L. Parker, chief hydraulic engineer, and R. W. Davenport, chief 
of the Division of Water Utilization, Geological Survey. Generous 
assistance was given by numerous other engineers of the Water- 
Resources Branch, particularly A. D. Ash, M. D. Brands, and C. EL 
Prior.
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Ĵ
 

£'*
'1
5

»-c 

!(S

c

 S

* 

I

1
> -4-

<S 
t- 

? <

5
J-c 
j <

p.

f>

<*>
1

1c

st-
c

t-.
CC' 1̂

TO

«
CO

§i§
T-

CX

00
CO
2

F-( QQ TO ^
oico2 1~t
   ' Co ^" i  i
OT^lcoo"

t.

<

QC

'1 S5
S

>>>
yf^l

§
OC OC 00

£'223
2 2 s

F-

§8p-
 *

CC
'T-H*

1

n

Is
&̂c
T c
c

£

<N
c'
 9

1Is-
,_,
**

||

§

tx

£
<l

CN

0
w"cf

CN
IN

0
(X_ 

S §8g
 ^ CO CO

OO O g

'ef

coco

i-ToO

ss

;
I '

Sot oo
s ososos

.s

_^

§ o
i-l«N2 O
  CO ^.00 p

12c: =
U^L?. *

I &§

S

00 §
3S iS *d
t-Tod' »o

rH CC

CO

TO

i s l 1 i
cp" ao  *

i-* CC

OC

2"rj.

^
i CO

* ' 2
00 - OOOC
CO «O COM

S 8 osd

5

Sheyenne River at Valley City, N. Dak.. Red Lake River near Red Lake, Minn... Red Lake River at Highlanding, near Go Clearwater River near Leonard, Minn  _. 
South Fork of Two Rivers at Bronson, M State ditch 85 near Lancaster, Minn. _ . 

Roseau River at Malung, Minn...     . Roseau River at Ross, Minn _ . _ .......

us

S8S3S5 8S5899 SSS

d

g>

o g
o
sŝ
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